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[0030] Protein: A linear series of more than 50 amino acid
residues connected one to the other as in a polypeptide.

[0031] Substantially Purified or Isolated: When used in the
context of polypeptides or proteins, the terms describe those
molecules that have been separated from components that
naturally accompany them. Typically, a monomeric protein
is substantially pure when at least about 60% to 75% of a
sample exhibits a single polypeptide backbone. Minor vari-
ants or chemical modifications typically share the same
polypeptide sequence. A substantially purified protein will
typically comprise over about 85% to 90% of a protein
sample, more usually about 95%, and preferably will be over
about 99% pure.

[0032] Protein or polypeptide purity or homogeneity may
be indicated by a number of means well known in the art,
such as polyacrylamide gel electrophoresis of a sample,
followed by visualization thereof by staining. For certain
purposes, high resolution is needed and high performance
liquid chromatography (HPLC) or a similar means for
purification utilized.

[0033] Synthetic Peptide: A chemically produced chain of
amino acid residues linked together by peptide bonds that is
free of naturally occurring proteins and fragments thereof.

[0034] Nucleic acid or polynucleotide sequence: includes,
but is not limited to, eucaryotic mRNA, cDNA, genomic
DNA, and synthetic DNA and RNA sequences, comprising
the natural nucleoside bases adenine, guanine, cytosine,
thymidine, and uracil. The term also encompasses sequences
having one or more other bases including, but not limited to
4-acetylcytosine, 8-hydroxy-N6-methyladenine, aziridinyl-
cytosine, pseudoisocytosine, 5-carboxyhydroxylmethyl)u-
racil, 5-fluorouracil, 5-bromouracil, 5-carboxymethylami-
nomethyl-2-thiouracil, 5-carboxymethylaminomethyluracil,
dihydrouracil, inosine, No6-isopentenyl-adenine, 1-methy-
ladenine, 1-methylpseudouracil, 1-methylguanine, 1-me-
thyl-inosine, 2,2-dimethylguanine, 2-methyladenine, 2-me-
thylguanine, 3-methyl-cytosine, 5-methylcytosine,
No6-methyladenine, 7-methylguanine, 5-methyl-aminom-
ethyluracil, 5-methoxyaminomethyl-2-thiouracil, beta-D-
mannosylqueosine, 5'-methoxycarbonylmethyluracil,
5-methoxyuracil, 2-methylthio-N6-isopentenyladenine,
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid,
oxybutoxosine, pseudouracil, queosine, 2-thiocytosine,
5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methylu-
racil, and 2,6-diaminopurine.

[0035] Coding sequence or open reading frame: a poly-
nucleotide or nucleic acid sequence which is transcribed (in
the case of DNA) or translated (in the case of mRNA) into
a polypeptide in vitro or in vivo when placed under the
control of appropriate regulatory sequences. The boundaries
of the coding sequence are determined by a translation start
codon at the 5' (amino) terminus and a translation stop codon
at the 3' (carboxy) terminus. A transcription termination
sequence will usually be located 3' to the coding sequence.

[0036] Nucleic acid control sequences: translational start
and stop codons, promoter sequences, ribosome binding
sites, polyadenylation signals, transcription termination
sequences, upstream regulatory domains, enhancers, and the
like, as are necessary and sufficient for the transcription and
translation of a given coding sequence in a defined host cell.
Examples of control sequences suitable for eucaryotic cells
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are promoters, polyadenylation signals, and enhancers. All
of these control sequences need not be present in a recom-
binant vector so long as those necessary and sufficient for the
transcription and translation of the desired gene are present.

[0037] Operably or operatively linked: the configuration
of the coding and control sequences so as to perform the
desired function. Thus, control sequences operably linked to
a coding sequence are capable of effecting the expression of
the coding sequence. A coding sequence is operably linked
to or under the control of transcriptional regulatory regions
in a cell when DNA polymerase will bind the promoter
sequence and transcribe the coding sequence into mRNA
that can be translated into the encoded protein. The control
sequences need not be contiguous with the coding sequence,
so long as they function to direct the expression thereof.
Thus, for example, intervening untranslated yet transcribed
sequences can be present between a promoter sequence and
the coding sequence and the promoter sequence can still be
considered “operably linked” to the coding sequence.

[0038] Heterologous and exogenous: as they relate to
nucleic acid sequences such as coding sequences and control
sequences, denote sequences that are not normally associ-
ated with a region of a recombinant construct, and are not
normally associated with a particular cell. Thus, a “heter-
ologous” region of a nucleic acid construct is an identifiable
segment of nucleic acid within or attached to another nucleic
acid molecule that is not found in association with the other
molecule in nature. For example, a heterologous region of a
construct could include a coding sequence flanked by
sequences not found in association with the coding sequence
in nature. Another example of a heterologous coding
sequence is a construct where the coding sequence itself is
not found in nature (e.g., synthetic sequences having codons
different from the native gene). Similarly, a host cell trans-
formed with a construct which is not normally present in the
host cell would be considered heterologous for purposes of
this invention.

[0039] Expression system: polynucleotide sequences con-
taining a desired coding sequence and control sequences in
operable linkage, so that cells transformed with these
sequences are capable of producing the encoded product. In
order to effect transformation, the expression system may be
included on a discrete vector; however, the relevant poly-
nucleotide may also be integrated into the host chromosome.

[0040] Vector: a recombinant polynucleotide comprised of
single strand, double strand, circular, or supercoiled DNA or
RNA. A typical vector may be comprised of the following
elements operatively linked at appropriate distances for
allowing functional gene expression: replication origin, pro-
moter, enhancer, 5' mRNA leader sequence, ribosomal bind-
ing site, nucleic acid cassette, termination and polyadeny-
lation sites, and selectable marker sequences. One or more
of these elements may be omitted in specific applications.
The nucleic acid cassette can include a restriction site for
insertion of the nucleic acid sequence to be expressed. In a
functional vector the nucleic acid cassette contains the
nucleic acid sequence to be expressed including translation
initiation and termination sites. An intron optionally may be
included in the construct, preferably =100 bp and placed 5'
to the coding sequence.

[0041] A vector is constructed so that the particular coding
sequence is located in the vector with the appropriate



